usually followed by infection and death. Early treatment by reimplantation is vital.
Cystography also demonstrated leaks in 2 cases with the important distinction that they occurred from the cystotomy site after removal of the ureteric catheter. This is a valuable distinction, for such bladder leaks heal readily and do not have a serious prognosis.
Filling defects due to clot or debris were shown in 3 cases but no actual blockage has been demonstrated.
Micturating cystography demonstrated reflux in 3 cases. Direct implantation of the donor ureter into the bladder has been cited as a cause for this occurrence.
Complications of therapy often occur. In 3 cases steroid therapy has resulted in bone changes. In one case wedging of vertebre with osteoporosis was seen. In 2 cases aseptic necrosis of the femoral heads occurred. In one case this led to complete collapse of the femoral heads requiring ultimate replacement by Austin-Moore prostheses.
Obscure and unusual infections may also occur, such as aspergillosis, cytomegalic inclusion disease, Candida albicans and, as in one of our cases, Pneumocystis carinii.
Inferior Vena Cavography after Partial Caval Occlusion [Summary]
by M J Turner MRCPEd FFR (Torbay Hospital, Torquay) Partial surgical occlusion of the inferior vena cava (IVC) either by plication or vena caval clip has been undertaken in 39 patients to prevent pulmonary embolism.
In our hospital pulmonary embolism was found to occur in about 10% of patients who had undergone laparotomy for advanced abdominal malignancy. For this reason, during laparotomy on such patients, partial occlusion of the IVC was performed prophylactically in 35 cases. In the other 4 patients the reason for operation was a history of repeated pulmonary emboli.
The post-operative condition of the IVC has been studied in each case by means of cavography and in some cases by autopsy. In approximately four-fifths of the patients the IVC has been patent, though significantly narrowed as a result of the operation; in the remaining one-fifth caval obstruction has been demonstrated.
With obstruction of the IVC or one of the large veins such as the common iliac, three radiological signs have been seen on the cavograms: (1) Failure of opacification of the vein: It has been shown that very similar appearances may result, whether obstruction is due to internal thrombosis or to extrinsic pressure from malignant masses.
(2) Filling defect in the vein (due to thrombus or embolus): These filling defects are characteristically smooth and longitudinal and may be outlined by a thin layer of contrast medium at the periphery of the vessel. (3) Extensive filling of collateral veins: The collaterals commonly seen include the ascending lumbar veins, vertebral plexuses, pelvic veins, veins of the abdominal wall and of the azygos system. Extreme dilatation of the ovarian veins occurs quite frequently, their size being sufficient to bring a risk of transmission of lethal emboli in spite of total caval obstruction. With the passage of time collaterals tend to become reduced in number but of larger size. Venous recanalization has been demonstrated on serial cavograms.
Conclusion
The effectiveness of the operation of partial caval occlusion, whether by plication or caval clip, is shown. There is little doubt that these procedures achieve their object in reducing the caval diameter and lessening the likelihood of pulmonary embolism, with less circulatory disturbance than occurs after vena caval ligation.
[For a full report see Turner M J & Gardner A M N, 1968, Brit. J. Radiol. 41 (in press).]
Drip Infusion Cholangiography by J G B Russell MB FFR (Manchester Royal Infirmary, Manchester)
Drip infusion cholangiography is not a new concept. In 1930 Case was reporting over 4,000 patients in whom he had used drip infusion technique. Antonucci recommended the use of a glucose solution as a vehicle for the contrast in 1932. In 1953 the use of iodipamide (Biligrafin) was reported as an intravenous contrast medium. The poor definition obtained of the biliary tree with this contrast has led many workers to try the effect of larger doses of the medium. However, as Samuel (1957) pointed out, giving large doses of iodipamide only leads to a larger excretion of the contrast by the kidney and the amount excreted through the liver does not increase. This renal excretion shadow may be confusing in the interpretation of the films.
We set out to see how we could provoke the liver to excrete a larger amount of contrast. Very little is known of the relationship between hepatic Section ofRadiology function and hepatic blood flow, but we decided to investigate substances which, when given, lead to an increased hepatic blood flow, in the hope that this would lead to an increase in iodipamide excretion.
Among other drugs we tried glucose. By carrying out hepatic blood flow measurements we have confirmed that intravenous glucose leads to a significant increase in hepatic blood flow, whilst iodipamide by itself does not have a significant effect on hepatic blood flow.
We have now given to over a hundred patients an infusion of 40 ml of iodipamide 50% mixed with 400 ml of 20% glucose. This is given intravenously in a period of about ten minutes. No exception was made by reason of age; 16 % of patients were over 70.
Reactions
We found that reactions to this regime fell under two heads: those referable to the iodipamide; and those which appear to have been caused by the infusion of a fairly large volume of hypertonic solution (Table 1) . Of the reactions to iodipamide, we found no decrease in the incidence of nausea and vomiting, and this is contrary to the experience of other workers using a drip infusion (Wax & Crummy 1966) .
Some patients reacted to the infusion by complaining of palpitations or light-headedness. This we found to be easily controlled by slowing the rate of infusion of contrast so that the drip was continued for as long as twenty minutes, and also by allowing the patient a second or third pillow.
One more serious reaction occurred. The patient, a woman of 72, had been an inpatient previously with congestive heart failure, and was taking digitalis. She had had a previous coronary thrombosis. She complained of a burning abdominal pain half-way through the infusion but, unfortunately, the infusion was continued at a fast rate, being completed in ten minutes. Some minutes after the end of the infusion, this patient complained of breathlessness and went into an attack of congestive cardiac failure. She recovered from this, but had to be admitted as an inpatient.
Toxicity
Thirty-five patients were examined, with a total 148 liver function tests, done immediately prior to the examination, and either one or two days afterwards; these tests included the transaminases. In 47 tests no change was shown, in 63 an improvement, and in 38 a deterioration. The changes were usually insignificant, but with 3 patients some liver function tests deteriorated from normal to abnormal levels. In each case it was the transaminases which became abnormal. One case was the patient who went into congestive heart failure; her SGOT rose from 11 to 146 units. In 2 other patients the SGOT rose from 13 to 95 and from 8 to 45 units; no clinical abnormality was noted in these 2 patients. Examples were shown of secretion in patients with abnormal liver function tests, and the conclusion was reached that the bilirubin level was the best guide to whether satisfactory secretion would occur. Diagnostic films have been obtained with bilirubin levels as high as 3-8 mg/100 ml. Renal secretion was rarely seen.
Results
A group of 88 patients having drip-infusion was compared with a control group of 60 who received 20 ml iodipamide 50% by simple intravenous injection. The results were classified as good, satisfactory, poor, or no secretion, depending on the appearances (Table 2) . In a second trial we took 6 volunteer patients, who had had iodipamide pre-operatively without ill effect, and who a week previously had had 'T' tubes put into their common ducts. Of these 6 patients, 3 were given iodipamide 40 ml, and on the following day 40 ml with 80 g glucose in a 20% solution. The period of injection was the same. The other 3 had the same regimes in reverse order. Bile samples were taken from the 'T' tubes over the 40 minutes after each injection.
The maximum iodipamide concentration obtained with each technique was measured. In 5 out of 6 cases superior opacification of the bile was obtained in the group with the glucose iodipamide infusion (Table 3 ).
Conclusion
We find that the addition of glucose in a hypertonic solution to the iodipamide leads to a useful increase in the concentration of iodipamide Table 3 Iodipamide levels in bile. In the year 1800 Sir William Herschel discovered infra-red radiation. It was soon realized that all matter, animate or inanimate, emitted and absorbed this radiation to a varying degree. In 1924 Cobet and Bramigk showed clearly that the surface temperature of the skin in certain controlled conditions could be directly correlated with infra-red radiation from the skin. In 1957 Lawson, using at first simple electronic devices and later more sophisticated infra-red recording machines, showed that the skin adjacent to and overlying malignant tumours of the breast was hotter than normal. Other pioneers in this field were Lloyd Williams and Cade in London and Gershon-Cohen and Barnes in Philadelphia.
Effect of glucose
Many uses of thermography have been described (Gershon-Cohen et al. 1965) but only three will be considered here; these are in diseases of the breast, in vascular disease, and in the location of parathyroid tumours.
Thermograms were all made on the Aga Thermovision.
Thermography in Breast Disease
The use of thermography in breast disease can be placed into four categories: (1) Thermography is complementary to mammography in the diagnosis of breast lesions. (2) Thermography can be used prognostically in cases of malignant disease of the breast.
(3) Thermography may be of use in the assessment and control of benign lesions of the breast. (4) Thermography may have a place in preliminary screening procedures in diagnosis of early breast cancer.
Vascular Disease
Thermography is of use in peripheral vascular disease in the identification and assessment of the extent and progress of the disease.
In cerebrovascular disease the presence of carotid occlusions can also be recorded and it is of use both in preliminary assessment for arteriography and in follow-up after the extent of the disease has been obtained by angiographic methods.
Parathyroid Tumours
The location of a parathyroid tumour known to be present is always a difficult problem. Radioactive scanning, angiography, cine studies of barium swallows, and pneumomediastinography have all been used in the location of parathyroid tumours. In 3 cases increased heat emission was noted on the side of the tumour later found at operation when thermograms of the cervical region were studied.
Conclusion
There is still a lack of really large published series in many aspects of thermography in which thermography has been fully correlated and evaluated with clinical and other diagnostic data. Modem medical thermographic apparatus is still relatively primitive but the likelihood of improved apparatus becoming available is great. The technical knowledge necessary for the production of satisfactory thermograms has already been acquired and is in use in other fields. This technique could be applied to medical needs as apparatus becomes available.
